Coastal areas are difficult to manage because they involve dynamic natural systems that are 7 increasingly under pressure from expanding socio-economic systems (Turner, 2000) . One 8 central challenge for coastal management and planning is to develop innovative approaches 9 for managing diverse uses of ecosystems through a range of activities (Lester et al., 2010) . To 10 meet this challenge, an ecosystem services (ESs) approach has been increasingly adopted in 11 ecosystem-based coastal management, marine spatial planning and strategic environmental 12 assessment (e.g., Böhnke-Henrichs et al., 2013; Partidario & Gomes, 2013) . The concept of 13 ESs helps us assess how these services benefit humanity and how human actions generally 14 impact ecosystems and the delivered ESs (Carpenter et al., 2009; MA, 2005 A key difficulty in integrating these services into natural resource management and planning 20 is their complex and dynamic interrelationships in terms of trade-offs and synergies. offs arise when the attempt to optimize a single service leads to reductions or losses of other 22 services (Holling & Meffe, 1996) . A typical example would be a situation where offshore 23 wind farm development enhances energy production but simultaneously has negative impacts 24 on biodiversity (Busch et al., 2011) . ES synergies often arise when multiple services are 25 enhanced simultaneously (Raudsepp-Hearne et al., 2010) . For instance, marine protection 26 areas maintain habitats while also producing important a nursery function for certain fish 27 (Shen et al., 2011) . These interrelationships usually emerge when several services respond to 28 a driver modified by human management or due to the interplay between ESs (Bennett et al., 29 2009). It has been argued that more clarity on these interrelationships may reduce the risk of 30 negative trade-offs and enhance potential win-win scenarios (Bennett et al., 2009; Kelble et 31 al., 2013; Lester et al., 2013) . The consideration of ESs and their interrelationships in policy documents has been 34 increasingly studied in environmental and planning literature (Hansen et al., 2014; Sitas et al., 35 2014; Turnpenny et al., 2014) . In particular strategic plans are concerned with coordinating survey analysis (e.g. Hauck et al., 2013; Potts et al., 2014) , and content analysis (e.g. 66 Piwowarczyk et al., 2013; Wilkinson et al., 2013) . In addition, a large number of recent 67 studies have used hybrid methods of mapping and modeling (e.g. InVEST and ARIES; 68 Nelson et al., 2009; Villa et al., 2009) , or mapping and social-survey analysis (e.g. SolVES;
69 Sherrouse et al., 2011) . Such approaches have also been employed in the field of coastal and 3 70 marine management to ascertain the influence of diverse activities on key ESs (e.g. Brown et 71 al., 2001; Busch et al., 2011; Martinet & Blanchard, 2009 Among those approaches, content analysis could be an important starting point for evaluating 74 the quality of strategic plans concerning ES thinking (Wilkinson et al., 2013) , as it can reveal 75 in a transparent manner which ES and their interrelationships have been included. Moreover, 76 content analysis may enable further discussion on the continuity of attention to ES 77 interrelationships within and between strategic plans. The analysis may also lead to a 78 discussion on links between awareness as presented in plans and operational processes 79 (Hansen et al., 2015) . Previous content analysis approaches are mainly used for identifying 80 ESs themselves in policy documents. There is little systematic and aggregative analysis of 81 how ES interrelationships are framed in policy language, particularly in coastal planning 82 discourse.
84
The objective of this paper is therefore to present a four-step method, based on content 85 analysis, to assess ES interrelationships in coastal strategic planning documents. In this way, 86 this paper aims to clarify ES interrelationships formulated in policy language, and it aims to 87 provide insights into complex aspects of the coastal environment. Such clarification may 88 enable strategic planning to be more adaptive and sustainable in coastal areas. The following 89 section will explain the four-step method that we have formulated. Next, Jiaozhou Bay in 90 China is used as a case to show the application of the method in practice. Then we will reflect 91 on our method from an empirical perspective and a methodological perspective. Step 1: Selecting coastal strategic planning documents 96 97 In the literature, other authors typically start a content analysis of strategic planning 98 documents with a demarcation of the research scope (Hansen et al., 2015; Sitas et al., 2014) .
99
So which coastal strategic plans are taken as the focus of research, for which period and why? 100 In this context, previous studies have noted that a content analysis of coastal strategic 101 planning documents is conditioned by the fact that diverse sorts of plans often have been 102 developed within different government agencies (Piwowarczyk et al., 2013) . Scholars have 103 also noted that the various involved government agencies usually have different foci of
Step 1 serves to formulate a database of relevant coastal strategic planning documents. Before 122 being able to analyze interrelationships among ESs, the identification of which ESs are 123 actually mentioned in the selected plans is an essential foundation (Hauck et al., 2013) . It has 124 been argued that a poor identification of ESs often results in insufficient discussion for 125 uncovering trade-offs and realizing synergies (Hauck et al., 2013; Piwowarczyk et al., 2013). 126 Against this background, content analysis accompanied by text interpretation is generally 127 seen as a useful method to identify ESs (Hansen et al., 2015; Wilkinson et al., 2013 Atkins et al., 2011; . Second, in order to qualitatively 141 identify how activities and ES interrelationships may be portrayed in strategic planning, 142 scholars generally hold the view that it is appropriate to adopt the MA typology which has 143 been used as a basis for prompting the discussion of social preference and values towards the 144 environment (Bryan et al., 2010) . This classification would thus serve our research goals 145 better than others, which aim at valuing ESs (Atkins et al., 2011; Haines-Young & Potschin, 146 2010), uncovering the processes of delivering benefits (De Groot et al., 2002; Wallace, 2007), 147 analyzing spatial characteristics (Costanza, 2008) , or distinguishing between ES excludability 148 and rivalness (Fisher et al., 2009 (Hein et al., 2006; Turner et al., 153 2003). However, in our case, double counting of supporting services should not be an issue 154 since no valuation will be made in the method. Recent research (Hauck et al., 2013; Ring et 155 al., 2010) has suggested that it is important to consider supporting services and their 156 institutional environment, as some supporting services (e.g. habitat protection, biodiversity 157 and resilience maintenance) have become inherent to political discourses across the world.
158
Fourth and finally, to gain a broad view of how coastal and marine resources are used and 159 affected by human activities through strategic planning, some traditional abiotic services 160 (regardless of ecological production processes) are considered to be important and inclusive. 161 As the provisioning group under the MA classification shows flexible space for inclusion, 162 space for navigation, industrial development and infrastructure and offshore wind have been 163 added to this group and in this way also enrich the MA classification, following, for example, 164 Atkins et al. (2011). 165 <Insert qualitative data analysis such as NVivo software and Atlas.ti software can be used (Weitzman 174 & Miles, 1995) . In any case, it is important to note and summarize references/codes to ESs 175 from the documents. This identification is helpful to "explore word usage or discover the 176 range of meanings that a word can have in normal use" (Hsieh & Shannon, 2005 (Graneheim & Lundman, 2014 (Bennett et al., 2009; Gari et al., 2015; Nelson et al., 2009) Generally, words such as "cancel," "forbidden," "limit," "control," "reduce", or "avoid" can 203 be considered as negative effects. Narratives that include words such as "enhance," 204 "stimulate," "provide," "explore," "preserve," "restore," "create," "improve," "benefit", and here is that "the researcher must 'let the text talk' and not impute meaning that is not there" 216 (Graneheim & Lundman, 2004) . For instance, in the case of creating industrial areas in a 217 spatial plan, "create" directly means a promotion of using the provisioning service of spatial 218 resource for industrial production. "Create" here may also be perceived as negative impacts concerning drivers and ES interrelationships, which can be seen as the "relationship aspects" 226 of codes in content analysis (Graneheim & Lundman, 2004) . Therefore it is more appropriate 227 to show the conceptual and aggregated relationships in a qualitative manner. cause-effect mechanisms, the majority of these studies proved that it is useful to present the 233 results of the interrelationships in various graphical ways (e.g. King et al., 2015; Martín-234 López et al., 2014; Nelson et al., 2009) . It has been argued that visualization can offer a 235 structured and straightforward approach to diverse actors for understanding ES interactions, 236 communicating conflicting interests and discussing solutions (King et al., 2015; Raudsepp-237 Hearne et al., 2010). Therefore, the fourth step is aimed at depicting the identified 238 interrelationships from Step 3 in a graphical way. Subsequently, following the process described in Step 2, the four strategic plans were 297 analyzed. In total, 356 pages were screened by employing NVivo software. According to the 298 coding system, a range of well-established coastal ESs could be identified. Explicit and 299 implicit terms/references concerning coastal ESs could be recorded and summarized (see for 300 more information about this step also Li et al., 2015) . This second step thus provided 301 information about different extents of ES inclusion in the four strategic planning documents 302 (i.e. After the identification of drivers and ESs, the final step of framing diagrams was conducted. 348 First, each type of interrelationship listed in Table 3 was structured by using the symbols of habitat/nursery function of the reserve also provides a spillover effect that is important for 361 commercial fishery (provisioning service) (Grafton & Kompas, 2005; Shen et al., 2011). 362 However, the indirect influence on fishery provision was not mentioned in any of the 363 analyzed plans. For other types, interrelationships pertaining to some regulating services, e.g. The case study results demonstrate how the four-step method presented in this paper could be Table   390 4 illustrates a range of international case studies on ES interrelationships using different 391 approaches. These cases confirm that trade-off decisions, as perceived by decision-makers, 392 experts, researchers and communities, show a general preference for provisioning services.
393
One reason could be that provisioning services are utilized in regard of exclusive types of 394 spatial use (i.e. landscape or seascape), and another reason is that they are highly tangible and 395 always directly identified (Carpenter et al., 2006; Hauck et al., 2013; Rodríguez et al., 2006) . 396 Diverse approaches reveal that regulating and supporting services are more likely to shape 397 synergistic links in various study areas (Table 4) , because they work as functional services 398 and profoundly influence ecosystem resilience (Bennett et al., 2009; MA, 2005) . Overall, the 399 application of the four-step method to the empirical case of Jiaozhou Bay shows that the 400 findings (Table 3) accord with these general assumptions and reported findings. played by strategic planning, only a few detailed ES interrelationships could be described. 478 Third, a dominant activity (one with an intensive or frequent influence) co-exists with other 479 activities that have relatively minor effects (Halpern et al., 2008) . This fact adds complexity 480 to ES interrelationships and the long-term cumulative impacts analysis. Thus, it is a real 481 challenge to identify and manage all possible drivers and the different extents of their impacts. 482 Moreover, quantifying ESs across landscapes or seascapes and through time, and monitoring 483 small changes in the interrelationships are also difficult (Bennett et al., 2009) This paper argued that a more explicit and integrated inclusion of trade-offs and synergies 489 among ESs will make coastal strategic planning more adaptive and sustainable, and that a 490 structured method to assess this inclusion is needed. A four-step method is formulated in this 491 research that depends on content analysis with a focus of ES-interrelationship mechanisms.
492
The application in a case study showed that the method is useful to identify which drivers and approaches. These efforts may broaden strategic planning discussions, make ES integration 500 more explicit, and inform practical planning processes in different ways. Therefore, this four-501 step method is a worthwhile starting point to inform better understanding of how current 502 coastal strategic plans may frame ES interrelationships. Tables   Table 1. Coastal ecosystem services related to coastal spatial planning (Li et al., 2015) . Table 2 . Coastal ecosystem services presented in coastal strategic documents for Jiaozhou Bay (Li et al., 2015) . Table 3 . Drivers and ESs of trade-offs and synergies included in strategic planning for Jiaozhou Bay Table 4 . Common ES trade-offs and synergies of different types of ecosystems and methods Table 1 . Coastal ecosystem services related to coastal spatial planning (Li et al., 2015) . Table 2 Coastal ecosystem services presented in coastal strategic documents for Jiaozhou Bay (Li et al., 2015) . 
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